We are obtaining high signal-to-noise optical spectra and time-series photometry of all known DA white dwarfs around the ZZ Ceti instability strip to derive their atmospheric parameters and masses. In this work we report the fundamental parameters for 13 DA stars using MLl/ct = 2 model atmospheres and analyze the ZZ Ceti instability strip with a sample of 92 DA white dwarfs. This sample has an average mass of 0.59 ± 0.02 MQ with a dispersion of 0.15 MQ. Our study shows that the limits of the ZZ Ceti instability strip depend on the effective temperature and mass of the star.
INTRODUCTION
The ZZ Ceti instability strip is a well-defined region in the H-R diagram where all pulsating DA white dwarfs, known as DAV or ZZ Ceti stars, are found. The effective temperature of the hot (blue) and cool (red) limits depend basically on the model atmospheres adopted and the spectral region analyzed. For example, Bergeron et al. (1995) analyzed both optical and UV spectra of 22 DAVs with ML2/a = 0.6 model atmospheres and found T e ff of 12 460 K and 11160 K for the blue and red edges, respectively. Giovannini et al. (1998) analyzed only optical spectra of 79 DA stars, including 13 DAVs, with MLl/a = 2 model atmospheres and found T e ff of 13 560 K for the blue edge and 12 000 K for the red edge. Moreover, Koester and Vauclair (1997) also reported a discrepancy of 2 600K in T e ff of DAV GD 165 even when small changes in observational reductions and fitting procedure are taken.
To complete the work of Giovannini et al. (1998) , we observed 13 additional DA stars close to the ZZ Ceti instability strip, totaling 92 DA stars, the largest spectroscopic sample of DA stars with T e ff around the ZZ Ceti instability strip. The spectra were analyzed with Koester's MLl/a = 2 model atmospheres, even though and Koester & Allard (2000) have shown that ML2/a = 0.6 and MLl/a = 1.75 are the best choice for the convective efficiency in terms of getting a consistent T e ff for both optical and ultraviolet spectra. On the other hand, there are no pulsation models calculated with ML2/a = 0.6 or MLl/a = 1.75, but the high temperature obtained with the ML2/a = 1 is consistent with the pulsation models calculated by Bradley & Winget (1994) and Fontaine et al. (1994) .
The purpose of this work is to find out the stellar parameters which indicate whether a DA star is variable or non-variable. Giovannini et al. (1998) showed that T e ff is not the only parameter that indicates variability. In the following sections we analyze the ZZ Ceti instability strip in terms of T e ff and M of the stars. We also discuss the mass distribution of DA white dwarfs.
OBSERVATION AND FUNDAMENTAL PARAMETERS
We obtained optical spectra for 13 DA stars with the CTIO 1.5 m telescope equipped with the Cassegrain Gold spectrograph and a 1200x800 Loral coated CCD. This configuration provided a dispersion of 2.9 A/pixel, a spectral coverage from 3500 A to 5500 A, and S/N > 30.
The atmospheric parameters were derived by fitting the normalized Balmer line profiles, from Hg to H 9 , (Daou et al. 1990 , Koester & Vauclair 1997 , taking into account photometric colors, when available. After determining T e ff and log g from the spectra, the masses were calculated by interpolating the white dwarf evolutionary models of Wood (1995) , which have "thick" hydrogen layers of 10 -4 M*. The uncertainties on the derived parameters were obtained with the procedure described by Zhang et al. (1986) . The fundamental parameters for these 13 DA stars (2 DAVs) are presented in Table 1 . Stobie et al. (1999) .
We compared our effective temperatures with those derived by Bergeron et al. (1995) with ML2/o; = 0.6 model atmospheres, which give consistent temperatures from optical and ultraviolet spectra. We have 11 stars in common, with a mean difference of 1000 ± 400 K. A comparison with Koester & Allard (2000) , which use not only ultraviolet and optical spectra but also the V magnitude and parallax, when available, for which we have 7 stars in common, results in a mean difference of 1200 ± 400 K. Bradley & Winget (1994) show that all DA models become unstable as their temperatures drop down to the instability strip. The theoretical blue edge for DA models moves to hotter temperatures as the stellar mass is increased. It goes from 13 460 K for a 0.8 MQ DA star to 12 000 K for 0.4 M©, for their ML3 models. Their models drop back to stability after about 1000 K span of instability. To compare, for 0.6 M 0 , their MLl/a = 1 model gives the blue edge at 9 895K, while their ML3 model (ML2/a = 2) model gives the blue edge at 12 880 K. Their results are similar to those of Fontaine et al. (1994) in finding that the instability strip does not depend significantly on the hydrogen layer mass for log q(H) > -12. The location of the 92 DA stars, including 15 DAVs (see Table 2 ), in the M-T e fF plane is showed in Fig. 1 . The dashed lines represent the empirical borders of the ZZ Ceti instability. They are defined by connecting the variable stars which lie on the borders. Fig. 1 implies that no non-variable is found within this empirical strip.
THE ZZ CETI INSTABILITY STRIP
The apparent correlation between T e fj and log g even for the nonvariables may be an indication of the systematic errors, which are expected from fitting optical spectra in this range (Koester & Allard 2000) . 
MASS DISTRIBUTION
With a sample of 92 DA white dwarfs, ranging from 8000 K to 17 000 K, and an average temperature of 13100 K, we calculated a mean mass of 0.59 ± 0.02 M© and a dispersion of 0.15 M©, similar to other studies (see Table 3 ). The mass distribution is displayed in Fig. 2 .
Our sample contains eight objects with masses M < 0.4 M©, which represent 9 %. This is consistent with the estimate by Iben & Tutukov (1987) that 10% of all white dwarfs are products of close binary systems, as the progenitors of such low mass white dwarfs -were they single -would still be in the main sequence, due to their long evolutionary timescale. The 7% of white dwarfs with masses M > 0.8M©, descent of progenitors with M > 4M©, is also consistent with the expected mass function.
If we divide our sample in stars hotter and cooler than 12 000 K, where convection reaches the atmosphere for thin hydrogen atmospheres, we derive: (M)T>I2 000 K -0.59 ± 0.02 M©, dispersion of 0.15 M©, and (M)T<12 000 K = 0.61±0.04M©, dispersion of 0.17MQ. The difference in the mean mass is statistically insignificant, 0.45cr, showing no measurable helium contamination in the stellar atmosphere. We were searching for an overestimate of the mass for the cooler stars due to contamination of helium brought up by convection, which increases line broadening and mimics a star of a higher mass when we use pure hydrogen model atmospheres. 
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CONCLUSION
Our basic conclusion is that the data are in perfect agreement with the recent pulsation model prediction in mass stratification of the instability strip.
It is necessary to calculate a pulsation grid with such convection parameters, even though the efficiency of the convection zone in the mixing length theory must not necessarily be the same at different depths in the star -as pointed out by Wesemael et al. (1991) and Fontaine et al. (1996) for example. The model atmospheres are sensitive to convection in the outer layers, while pulsation analysis is sensitive to convection at the base of the partial ionization zone in the envelope, where convection starts. Ludwig et al. (1994) show that hydrodynamical calculations indicate that convection in the envelope is more efficient than convection in the atmosphere. Fontaine et al. (1996) calculated a ML2/a = 0.6 model for G 117-B15A and got consistent results for the pulsation amplitudes versus wavelength and time-averaged optical and ultraviolet spectra.
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